In order to assess and link probable chemical impacts to their respective sources in the 150 catchment, samples were taken from the SW, HZ (40-60 cm depth) and BS. Twelve sampling 151 stations (1-12) were strategically placed in Apr 2014 ( Fig. 1) . Selected stations were re-visited in 152 Aug 2014 (i.e. 2, 4, 6, 8, 10) . The density and number of sampling stations were higher in the 153 central part of the stream corridor, where urban sources and inflow of contaminated groundwater 154 from the factory site were expected. Particular attention was given to compounds measured in 155 previous surveys of the stream and in plume constituents from the factory and landfill sites 156 (Rasmussen et al., 2016; Holm et al., 1995; Rügge et al., 1995) .
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A C C E P T E D ACCEPTED MANUSCRIPT 8 and 8 in the middle of the stream. Sampling of the upper 5 cm of the BS was conducted at all 161 stations. 36 subsamples were taken evenly distributed across each station and subsequently pooled 162 into one sample. In Aug 2014, the 5 selected stations were then re-investigated, focusing on a 163 smaller area of the initial 50 m station, i.e. 5 x 5 m 2 . Note that at station 4, two sub-stations were 164 placed: one in the upstream part of the station (4US) and one downstream (4DS). SW, HZ and BS 165 samples were collected at all stations. 166 SW and HZ samples were analyzed for general water chemistry, selected trace metals and a 167 range of xenobiotic organic compounds (Table S1 ). The BS was analyzed for total organic carbon 168 (TOC), selected trace metals, pesticides and associated metabolites (Table S1 ). Furthermore, the 169 grain size distribution was determined. Hydrophilic chlorinated ethenes, BTEX and naphthalene 170 (BTEX,N) and the pharmaceutical compounds were omitted from the BS analysis, as they were 171 expected to be below detection limits (Table S2) . 
S1). To establish a Q-h relationship, 26 independent manual measurements of h and Q were 176 executed at both stream gauges. Additional stream flow measurements were used to describe the 177 variation along the investigated stream corridor (Nielsen et al., 2014; Rasmussen et al., 2016) 178 including manual measurements at five stations in this study (1, 2, 4, 9, 11; Table S3 ).
179
Seven sampling campaigns were carried out to investigate seasonal variations in SW quality (Aug General water chemistry parameters were measured at all sampling sites (Tables S4-5 ). Field 190 measurements of pH, electrical conductivity (EC) and dissolved oxygen were conducted by 191 electrodes (WTW Multi 3420). Biological oxygen demand (BOD, N in SW were analysed following the European Standard methods (DS/EN 1899 -1999 , DS/EN 193 1189 -1997 , DS 11732-2005 . Total-N and total-P were measured using the Kjeldahl-N 194 method and Danish standard DS-291. The samples to be analyzed for inorganic anions (chloride, 195 bromide, dissolved nitrate-N, sulphate-S) were filtered (0.45 µm) and stored on dry ice in the field 
where CMD is the total mass discharge of the compound at the point of fully mixed conditions in 225 the stream, ‫ܥ‬ ௫ is the SW concentration at the point of fully mixed conditions and ܳ ௫ the flow of 226 the stream at the mixing point.
227
A linear approach following the course of the stream was employed to estimate the stream 228 flow, ܳ, at a given point between the two stream gauges. A comparison of the stream flow at the 229 two points showed a maximum variation of only 7.5% over time (for details see Table S14 ).
230
A dilution factor for stream stretches of interest was furthermore calculated using manual flow 231 measurements (Table S3 ). These were estimated using the most upstream measurement as a 232 reference (dilution equals 1.0) for downstream reach calculations. The estimated factors were 233 employed to determine the degree of dilution for organic xenobiotic compounds in the SW. The toxicological potential for dissolved-phase contaminants was estimated using the TU 236 approach, with Daphnia magna as the benchmark organism following Tomlin (2001): TU = C i / 237 LC50 i , where C i is the measured concentration of compound i, and LC50 i is the corresponding acute 238 48-h 50% mortality value for D. magna exposed to compound i (Table S1 ). The TU for all detected 239 compounds was estimated for the SW, HZ and BS compartments. Based on the linear dilution 240 approach, the HZ concentrations for stations 1, 2, 3, 5, 7, 9, 10 and 12 in Apr 2014 were assumed to
be equal to SW concentrations if no increment was observed in the downstream SW. Estimations of 242 BS toxicity for sediment-bound compounds were calculated by converting measured bulk sediment 243 concentrations to PW according to equilibrium-partitioning theory (Di Toro et al., 1991; van der 244 Kooij et al., 1991; Tables S12-13) . 245 We calculated the sum of all TUs for each compartment (ƩTU, Fig. 1, Fig. S1 ). The oxygen level and biological oxygen demand (BOD) in the SW were equally 256 stable throughout the stream corridor with values above 9 mg O 2 /L and below 1.4 mg BOD/L (see 257   Tables S4-5 for general SW quality parameters) . Surprisingly, only a small nitrogen-enrichment and 258 no phosphorous influence were observed in the SW despite that agriculture is the main land use in 259 the catchment. The nitrogen input from the WWTP was also minor, contributing only 6% to the 260 total nitrogen increase along the entire stretch ( Figure 1 ) (Table S15 ). Although nutrients are 261 viewed as key components for SW quality, their importance for Grindsted stream is minor and will 262 not be discussed further. 
Macro-ions 264
A significant increase of chloride, sodium and EC was observed in the urban upstream SW 265 (between stations 11 and 10) in Apr 2014 ( Fig. 2 A-B , Table S4 ). A similar pattern was detected in
cations calcium, magnesium and potassium seemed stable. A calculation of the chloride input 268 coming from industrial discharges (316 tonnes/yr) compared to the estimated increase at station 10 269 of 1,192 tonnes/yr showed that it was only responsible for 24% of the chloride increment ( Fig. 1,   270 Tables 1, S15). This particular 1.5 km stream stretch drains an area where three larger roads cross or The dissolved iron (Fe) concentration in SW (Tables S4-5 ) was found to comply with the Danish 2015) . This is a growing source of concern in many countries, as it is used as a replacement for 308 antibiotics and as growth promoters at pig farms (Gräber et al., 2005; Jondreville et al., 2003) . The level of dissolved arsenic (As) in the stream was always below the Danish EQS. However, compared to typical Danish groundwater values, a notably high level for both As and Ni was M A N U S C R I P T
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16 observed in the HZ within the urban area (90% quantile: Table 2 , S10-11). This coincided with the 319 stations where strongly reduced conditions were detected. The Fe-reduction process may, in 320 addition to the dissolution of Fe(II), mobilize trace metals. It therefore indicates a secondary effect 321 of the prevailing redox conditions and may be the main explanation for an increased geogenic In contrast, the mobility of Ni is not known to be affected by the redox conditions, but a 327 relationship was observed between increased Ni concentrations and increased NVOC (Tables S4,   328 S10-11), as also seen in landfill leachate-polluted groundwater by Christensen et al. (1996) . The Pharmaceutical compounds frequently used in aquaculture were also identified downstream of 366 both fish farms (Fig. 1) . Sulfamethiazole was detected at station 12, just downstream of the 1 st fish 367 farm, whereas sulfathiazole and sulfadiazine were additionally detected at station 11, just 368 downstream of the 2 nd fish farm. Assuming fully mixed conditions at the two stations downstream 369 of the fish farms, a small but significant contribution could be estimated (Tables 1, S16 ). The 370 composition of this source can be distinguished from the factory plume via the composition of the 371 sulfonamides. In the upper catchment where the fish farms are located, sulfamethiazole, 372 sulfathiazole and sulfadiazine were present in equal amounts, while sulfamethiazole dominated the 373 pharmaceutical input from the groundwater plume (Table S16 ). However, evaluating the stream 374 corridor as a whole, it can be seen that most of the pharmaceutical contamination originates from 375 the factory plume, leaving the input from the fish farms as only minor (Tables 1, S16).
376
The importance of dilution, degradation and volatilization on the in-stream fate of the 377 groundwater-borne organic contaminants was examined from a point of fully mixed conditions (at 378 station 3), to 7 km downstream from the mixing point (at station 1) (Fig. 1) . The reduction in 379 contaminant concentrations showed that, e.g. cis-DCE, VC and benzene were on average 63% 380 lower than would be predicted due to dilution alone (Table S17) 
428
The presence of the groundwater-borne organic contaminant groups (chlorinated ethenes, BTEX, 429 pharmaceuticals) only showed significant potential toxicity in the HZ at stations 4, 6 and 8 in Apr 430 (Table 2) , whereas in Aug it was reduced to only the smaller area of station 4 (4US). This risk was 431 found to be quite spatially limited, e.g. impact zones were localized over very short distances.
432
Nonetheless, once they enter the SW, the elevated levels of contaminants were found to persist 
